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SPECIFICATION

TO ALL WHOM IT MAY CONCERN:

Be it known that | Philip Rosenblum

a citizen of . the United States of America
Sierra Madre

and resident of

in the County of Los Angeles

and State of California

have invented a new and useful Film Transport Mechanism

of which the following is a specification:
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1 | My px;cceng ﬁw‘.eution‘ relitea gen&rally to cameras and
B more particularly to a aew anc_l't;nelul film transport mechaniem
for cameras haﬂng a ,vac;xum. plntan.
.v Vacﬁum platens are ‘emplqud in large aqt;ai cameras,
5 fotvmavmplo.v to piovide a plane surface ‘aag:ainst which a section
bof fiim c#n be nai;pna.d by creating a vacuum in the platen struc-
‘tﬁu‘.\ « .Tha.'t’oc.ﬂ plane of the lens system in the camera coincides
wm_; the nattoned mm such that a true image is accuraéely ex-
pouod.vou,t'.!_xe film who;: the camera shutter is operated.
io : A vacn;um platen is frequently used Ghere the desired form‘at
'for. each picture frﬁmq in large, and it is difficult to position the
ﬁlm smoothly agahut.a flat surface, This is particularly'truo
when the film is dq'riyed off a roll of film and the film iz generally
in motion moet of the time, except during exposure of & frame.
18 o An intermittent Qotioh film driving mechanism is necessary in
| most cmofaa_ to perrplt the taking of :ucceoﬂve plctures in se-
quence on a roll of film. Fresh film must first be drawn into
the format and film motion stopped before vacuum can be applied
through ﬁo platen, following v)yhich the nhutt;sr may be;op'ergted
20  to produce a picture. This means that th;re exist abrupt etarts
| ‘and stops each cycie which no? only cause aggravated wear on the
ayatqn but require sudden drains of power. _
The film drawn for each piétuu frame must be positively
indexed each cycle to pz.'oventk overlapping of ptctﬂres or double

25 ‘exponnné: Perforated film ,anfl complex gear mechanisms are
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re'qui-red in cﬁ’mcr’as having couvaniiohal‘mm tr@nspox;t mech@-
uma to enmre that the film is propcrly poaiﬁoaed each cyclo
bofore vacuum is applied aud shutter operated in aequenco.

It is apparent that poaitive indexing involves use of materials
and apparatun which can be relatively expensive.

It is an object of my invention to provide a novel film
transport méchanism for a camera including a vacuum platen
in which the film reels can rotate at a constant speed while
successive frames of ptémres can be taken in sequence, where-
by. abrupt disturbances in the olriving mechanism {8 reduced to
2 minimum. |

Another object of this 1nv§ntion is to provide a film trans-
port mechanism whércin film without perforations can be used
without sacrificing pouldve indexing of film,

Another abject of the tnventten is to provide a film trans-
port' mechanism wherein essentially no gears or complex devices
are required for positive film indexing.

A furthgr objecf of my invention iz to providd an extremely

rellable and accurate film transport me_chanism of simple and

inexpensive construction.

Briefly, and in gensral terms, the foregoing and other
objects are preferably accomplished by providing in a camera
e L
having a vacuum platen and vacuum control means therefor, a

lever arm rotatably mounted on a fixed axis at one end and spring

loaded normally to an index position, the other end of the lever
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arm rotatably supporting a ayzﬁmbtricai’ cross arm at the middle.
thereof and the ends of the cross arm mounting rollers, the film
n;afered off & supply reel being first looped arcund one rolier,

then passed over the face of the vacuum platen located between
suitable guide rollers, and then looped around the other roller

and passed onto a takeup reel. The film is metered off the supply
reel by a t;onaiﬁgnt speed inotor driving a metering roller and the
takeup reel is also driven by the mo?or except through a slip clutch.
A single step cam is m&chanicnl’ly coupled to the metering roller
and causes, at thﬁ proper time, applica!ia'ti of vacuum to the piaten

which flattens and atops the section of film over the platen face

. and then operates the camera shutter to take a picture. While the

section of film is stopped and held by the vacuum platen, thé lever
arm i'otateﬁ on its fixed axis to take up film being driven off the
supply reel an{l at the same time supply film to the takeup reel.
Vacuurn is removed following shutter operation and the film is
permitted to move freely, allowing the lever arm to return to ite
index position. The cycle is repeated after 2 predetermined length
of film is moved by the metering roller each time.

A slightly dl!forent version of the system con%%ta of replacing
the -up clutch with an independent seriea type motor fér’ driving
the takeup reel. This use of an independen: series type motor pro-
duces an exceptionally even film tension throughout the syamm.

My invention possesses other objects and features, some of

which together with the foregoing, will be set forth in the following
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description of a ,p’r;fq_'rreé 6mbo§iment of my invention, an;l the
invention will be more fully understood Qy reference to the attached
drawinge, in which: | |

Figure | is a drawing, in partially diagr@atic form. of
a tﬁm transport mechanism of preforred construction for a cam-
-era; and |

Figure 2 is a fragmentary view of the drawing of Figure 1

um-umﬁ:a a slightly modified version of my invention,

-4-

Declassified and Approved For Release 2012/06/18 : CIA-RDP89B00487R000400700001-4



10

15

20

25

Declassified and Approved ForiReIeéée 2012/06/18 : CIA-RDP89B00487R000400700001-4

57-17

| The individual elements cdﬁipriamg a prefcrred embodiment
of my invention shown in Figure | are generally conventional ele-
ments in themselves. Camera lk includes a supply reel 2 carryhxg
a roll of light sensitive film 3 which is passed over metering roller
4 driven by a constant speed motor 5. ’A conventionai rotary fric--
tion brake {(not ihown) provides a light braking action on the rota~
tion ofluppl'y reel 2 to prevent unrestrained unraveling of film 3
off reel 2. Slippage between film 3 and the metering roller 4 is
prevenged by preseure roller 6 which presses the film 3 against
ixxetering roller 4. To increa.se tracti&n between the filin and rol-
ler, the roller may have a pliable covering 4a, composed, for ex-
ample, of rubber.

The film 3 is then looped--half wrapped--about a roller 7
which ie rotatably supported on axle 8 mounted through one end of
a symmetrical cross arm 9. The cross arm 9 ie also rotatably
mounted at the middle thereof on axle 10 which is, in turn, sup-
ported on ons end of lever arm 11, The other end of lever arm 11
ia eupported tiu-ough bearing 12a on a fixed shaft 12 for free rotary
motion about the axis of shaft 12. The lever arm 11, however, s
constrained normally to an index poseition (as sbown) by tension spring
13 which pulls lever arm 11 agaﬁut the properly located fixed stop 14.
The other enci of the symmetrical cross arm 9 rotatably carries a
roller 15 on axie 16 similar to roller 7 on axle 8.
The film 3 looped about roller 7 is then passed around the fixed

guide rollers 17, 18 and 19 4n sequence, passing over the face of
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vacuum platen 20 whlch ie located in this instance betv‘veen guide

rollers. 18 and 19, The vacuum plat;n 20 is of conventional con-

o;ructﬁon and comprises a generally hollow metal plate having a |

pattern of vacuum slots or holes 20a in the face of the platen‘zﬂ.‘i'_

to hold the section of film over the face thereof in correct regi;?:ry

during exposure when the platen is eﬁerghsed. such that the im'ég‘”e_

focueed by the lens 21, as indicated by dash lines 22, will fall on

a flat section of film correctly located in the focal plane of the lens.
A ehutter 23 is located between the campoﬁentn of lens 21

and can be one like the caﬁxara shutter machanisin described and

claimed in the copending application of Russell E. Preatice,

Serial No. 680, 566, filed Auguat 27, 1957. All that is required

is that the shutter 23 operate once in response to an electrical

- pulse appearing on line 24, " Similarly, vacuum provided through

hose Z5 to the vacuum platen 20 is electrically controlled by scle-
noid valve 26 by means of an electrical pulse of proper duration
supplied on line 27. Vacuum can be supplied by a vacuum pump
(not shown) or from differential pressure as is available Ln presg-
surized aircraft compartmaents, |

The application of vacuum to platen Zﬁ and the actuation of
shutter 23 are controlled by w.dech'ei 28 and 29, respectively, Both
of the awitches 28 and 29 are controlled by a single step cam 30 which
is mechanically connected to the mbetaﬂng roller 4 driven by motor 5.
'I&o cam 30 is rotated through speed variable means 30a, which can

be a reduction gear, in the direction indicated by arrow A and

e
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switch 28 is positioned just before switch 29 so that vacuum can

~ be jbuﬂt up adequately before the shutter 23 is operated. The

mechanical cé\xplmg means 30a of cam 30 to matering roller 4

is designed to cause cam 30 to operate the valve 26 each time

2 length of film is metered which is slightly longer than the

' ‘length of the photograph over the face of the platen 20, Direct

coupling of c&m 30 to metering mllh 4 ie of course posgible by
providiag a metering roller of sufficient diametar to permit this.
The width of the step on cam 30 and the positicning of switches
25 and 29 is such that after vacuum is built up sufficieatly to
suck the »s.sction of film 3 againsi platen 20 to hold that section

of film ciationazy. awitch 29 is actuated to operate the ghutter 23,

. and thén vacuum {5 removed (aolenoid valve 26 de-energized),

The film 3 is looped around roner‘ 15 after leaving guide
roller 19 and is then passed ibdut guide roller 31 and onto takeup
reel 32, ;l‘ako\tp reel 32 is driven by the motur 5§ through a slip
clutch 33,  Slip clutch ;3 is'. necessary since the film roll on
takeup reel 32 gradually increases in diameter, requiring higher
rpurf reel 32 speeds af the beginning than later. A minor mod-
ification of this diiv? consists of the replacement of aiip clutch 33
with an indspendent motar 34, which is preferably a series type
motor connacted as shown in Figure 2 to drive the takeup reel 32,
and providing 2 variable torgque cutput for the varying diameter

of film 3 on the takeup reel 32. A gories motor would provide

greater torque output at slow speeds and less torque at bigher

.1#
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eﬁegds. This px:-oducan a véry even film teneion throughout the
system. | |
Operation of my invention can be best described with ref-
erence to Figure 1. Tt.m film 3 moves through the system from
u@ly reel 2 onto t;keué reel 32 as indicated by the small arrows
beside the film. The condition of the film transport mechanism
illustrated in Figm"e 1 is, say, some time after a previous ex-
posure and the film 3 is being moved into posaition for another,
new exposure, Vacuum does I;Ot exist in the vacuum platen 20
at this time and motor 5, through metering rollér 4';nd slip clutch
33, causo# a length of film (and.ﬁmhe‘ 'oyatcx;ﬂ to be moved acrogs
the face of the platen 20.
The .ningl‘o step rise on cam 30 closes awitch 28 after the
correct amount of ftlm 3 has been drawn across the face of the
" platen 20, Soleﬁoid valve 26 has power applied to it for the angular
width of the rise on cam 30 and opena the valve 26 such that a
vacuum is created in the platen structure 20. This causes devel-
opmeat of sufficient suction to pull the film 3 against platen 20
and hold the film 3 stationary. Since film is still being spocled
b} takeup reel 32 by moter § through shp clutch 33 {or by motor 34
for the conﬁguratimi of Figure 2), lower arm 11 rotates clockwise
‘to supply film to '&a'keup reel 32. At the same time, rotation of
lever arm 11 on bearing 122 and lateral movement of roller 7 takes
up an equal amount of film 3 being spooled off from supply reel 2

by action of the metering roller 4. The crose arm 9 rotates on
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i ~ axle 10 to kea_p these two lengfha of film 3 equuu:ed. The force
on cross arn’n“? dnebto the film tension is equal to twice the film
tension acting to tiu left and twice the film tension acting to
the right. Therefore, the force causing the cross arm 9 to move

5 hl énonthuy zero since the forces a?g aetiag_ in oppauite‘dlrec-
tions. The lossiin film tension incurred by the film 3 passing
over rollers 17, 18 and 19 caueos 2 slight diifetenihl tension of
film 3 which tends to move cross arm 9 to the right. Spring 13,
therefore, is strong enough to overcome this differential force

10 and providé a‘podtivo index position.

| The time duration for applying vacuum (width of cam 30 rise .
and speed of rotation) must, of course, be limited to a short
enough period that doces not permit levox; arm 11 from moving an
excessive amount of film to cause the mechaniem to bottom out

15 whenlg the roller 15 bottoms against one of the guide rollers 19
or 31, for example. The apring' constant of spring 13 is selected
to allow clockwise rotation of lever arm 11 without causing exces-

. alve.ten.ion in the film 3 by the winding action of takeup reel 32,
Switch 29 is closed by the rise on cam 30 after sufficient

20 vacuum has bsen developed in platen 20 (after the so-called ""dead
time") to draw and hold the section of film against platen 20
stationary. Closure of switch 29 by the rise on cam 30 provides
‘a pulse éo shutter 23 on line 24 which operates the shutter 23 once.
It should be noted that the shutter 23 can include a differeatiating

25 network through which the pulse on line 24 s passed, and only
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i PR the inltial r!ae ol’_‘!_:he pulse ia‘ ui§¢ to tﬂgger the sﬁutta? 23,
- : 'rh\u the -shnmr. 23 can ba rak'pidlyt'r-eadjted for another exposure
wlﬂuml lear of ovarhw(ng or doubh expeauru. " The output
' spoad of motor 8 whlch actuaﬂy drives the cam 30 determines
8 v ) the hequeacy of takiug oucceuive ptcmros. _
| After operauon of uhnttcr 23 snd expoaure of the stationary J
'jucﬁon of film held against tho i&ce ol plnten 20. the rise on cam * ,
30 rotacae off switch 38. opening tho switch 28 and de-encrgizing ‘
? "eolenoid valve 36 which clous valve 26,. romoving the vacuum
10 umrcc fram phtan 20. Air qnickly msheo thtough some ot tha |
| holas ZOa and the film is then freé’to move acrons platen 20, chh
pormhn Lever a‘rm ll to be rammod to atop 14 by the force of

sprtng 13 4n readineun for the next ‘eycle of operation. ‘

Although generally mocensnry h: actual practice, the valve
1_5‘ 26-structure can be of such convonﬂoxml type that, when the solc- ‘
noid s exici;l"z_od. "the solenoid ‘plunger moves a seal from a vacuum
‘port over to close an -aunoapheie port. ﬁb' that the platen 20 cavity
which was provio\uly cmoctad to the atmocphere is now only
, connocud to the vacuum hou 25 through the vacuum port. When
‘zo , the nolenold ie dc-enorgtsed. the seal iz moved from the atmos-
-phere port over to clou tho vacuum port such that the plaun 30
caﬂty is again connectod directly ‘with atmoaphcra. This ensures
quick releasge of the ﬁlm section off the platen 20 face and can
, 'inereue the zolease speed of the film from the platen 20.

25 A When the film is permitted to move freely over the face of
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~ platen 20 by removal of the v&cuuu_: source from the platen, the

force resulting in pulling lever arm 11 clockwise is removed,
and the gpring 13 can return the lever arm 11 back: to index
position. The same amount of film 3 being drawn off supply

reel 2 is substantially taken up on takeup reel 32 and the short-

ening of the film loop around roller 7 due to the lateral move-

ment of iollet_? to the left is equally compensated by a corres-
ponding m'ovaﬁ’ent‘by roller 15 and lengthening of ite loop of
film. Film is accurately moved throughout the system and no

gears or mechanism for positive indexing is required. Film

‘without perforations can be used to advantage.

For wide loops of film 3, the cross arm 9 i3 actually com-
prised of a pair of cross arms ‘braeknting and supporting the »
rollers 7 and 15 for troa. rotation between the cross arms., The
two cross arms can be indicated by the samenumeral 9 in Fig-
ure 1, but only one, the front, cross arm is visible as shown,
Lever arm 11, in this instance, rotatably supports axle 10 at
the middle of the length of the axle 10. |

‘lt is clear that the lens 21 can be pointed in other direc-
tions by re-positicning of guide roller 18 and correspendingly
re-locating the platen 20 to a proper position. For example, if
guide roller 18 was located as indicated by guide roller 35, the
lens 21 can point to the left. Platen 20 is then positioned between
guide rollers 17 and 35 (18). If guide roller 35 is an additionally

added rolier. the lens 21 can point downward and platen 20 would

wlle
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be located between guide rollers 35 and 18, Thie latter arrange-
mont is pa:ﬂcnlarty suitable for aerial cameras used in aerial
survey work, _Ior example.

From the adove description it will be appaient that there
is thue provided a device of the character described possesaing
the purtﬂculnr feamréa of advé.ntago before enumerated 2s desir-
able, but which obviously is suaceptible of modification in its
form, proportions, detail constmcﬂon and arrangen&ent of paz;tn .
without departing from the prlncii:al involved or sacrificing any
of its advantages.

 While in order to comply with the statute, the invention
has been described in language more or less specific as to struc-
tural features, it is to be understaod that the invention is not
limited to the apecific features shewn, but that the means and
construction h;rein disclosed comprise the preferred form of
several modeg of putting the invention inte effect. and the inven-
tion is, therefore, claimed in any of ite forms ﬁr modifications

within the legitimate and valid scope of the appended claims,

-12-
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1. me film tréncpor: system for moving a continuous
leagth of film from a supply reel onto a takeup reel, in combin-
ation, & vacuum platen provided with a vacuum line and hmriag
the {ilm moving over the platen face, means for coﬂtrolling
application gf vacuwm to said plaian to stop an immmediate section
of ﬁlﬁx-ﬁascmg over said platen from movmé. and means for
matﬁtaﬁxing substaatially even film tensiun throughout the system

at all timea.

2. In a film transport system for moving a continuous
le;jth of film from a supply reel onto a takeup reel, in combin-
éuon. a vacuum platen provided with a vacuum line and haviang
ﬂ:‘w film moving over the platen face, means for controlling
application of vacuwm to said platen to stop an immod&ate section
of film passing over sald platen from moving, and means for tak-
iag up film being drawn off the supply reel and supplying film being
spooled by the takeup reel, aaid latter moans operable whenever

said platen {s energized to stop film movement thereover.

Declassified and Approved For Release 2012/06/18 : CIA-RDP89B00487R000400700001-4
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3. Fﬂm transport mechanism for a camera, comprisingz
a supply reel carrying a roll of film; a takeup reel for receiving
film from _k;id supply reel; means for moving the film from said
~ supply reel ontc said takeup reel; & vacuum f)lat,on provided with
a vacuum line iand having the min moving over the platen face;
means for controlling application o!’b vacuum throuﬁh eaid line to
said platen to stop a,n immediate section of film paseing over the
platen face from moving; and means for @Qnmms a substantially
‘ evexi film t@cion throughout the system at all times.
o -
4. i'I‘hs invention according to Claim 3 wherein said film
moving meana inclﬁdu a constant speed motor, a metering rollex
driven by u@ motoz for drawiﬁg film off said supply reel, and a

slip clutch connecting said motor to drive said takeup reel.

%. The invention according to Claim 3 wherein said film
moving means includes a constant speed motor, a metering roller
driven by safd motor for drawing film off eaid supply reel, and a

series type motor connected to drive said takeup reel.
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6. Film transport mechanism for a camera, comprising:
s supply nel}carrylug a roll of film; a takeup reel for reéo iving
film from sgta supply reel; means for ﬁxovﬁng the film from said
oum;ly reel onto said takeup reel; a vacuum platen provjdedv with
a vacuum line and having the film movin g over the platen face;
means for controlling application of vacuum through said line to
said platen to »otop'an immediate section of film passing over the

platen ch' from moving; and méua for taking up film being drawn

" off said supply reel and supplying film being spooled by said takeup

reel, said latter means operable whenever said platen is energized

to stop film movement thereover.

7. The invention according to Claim 6 wherein said film-

“moving mea@l includes a constant speed motor, a metering roller

drivea by said motor for drawing film off said supply reel, and a

slip cluteh connecdng said motor to drive said takeup reel..
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.8. The invention ;c'ccé;img .to Claim 7 wherein said latter
means includes a llﬁver aﬁn 7otatably mouated on a fixed axis at
m“ze ép& aa&';priag loaded norx‘nélly to an index position, a crogs
.A‘rhrs rotataﬁ!} supéortad at the middle thoreof on the other end
of aﬁi‘d lever arm, and a roller éeepectivelly mounsed on each
end of said cross arm, the film drawa off m;d supply resl being
looped arobi;d ensa ;roller. " pasged over the platen face, then looped
around tr;e other roller and spucled onto said takeup reel, said
lever arm b;lng rotated on the fixed axis thc_areo! against the apring
tension by the spooling action of said takeup reel whenever said
platen is energized to stop film movement thereover, said rollers |
being movead by said lever arm to take up film being drawn off said

supply reel and to supply filan belng spooled by said takeup reel.

9. The invention according to Claim 6 wherein said film
moving means includes & constant speed motor, & metering roller
driven by aald motor for drawing film off said supply veel, and a

series type rnotor connected to drive said takeup reel.
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AT e R

10, ..'i‘he inwnt.io‘n accorriing to Claim 9 wherein said latter
im'eans includes a lever arm :otamhlf mounted on a fixed axis at
one end and ;prtng loaded normally to an index poasition, k'a cross
' arm rotatably supported at the middie thereof on the other end
of gaid lever arm, and a roller roopoct;vely mounted on each end
of said cross arm, the film drawn off said supply reel being looped
. around one x;oilar. pasaed over the platen fece, then looped around
the other roller and spocled onto said takeup reel, said lever arm
being romtcd‘ on the fixed axie thereof againet the spring tension by
the spooling .action of said takeup reel whenever eaid platen i{s ener-
gized to stop film movement thereover, saﬁl rollers being moved
by said lever\varm to tai:e up film being drawn off sald supply reel

and to supply film being spooled by said takeup reel.
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il. . Fﬂm transport mechanism for a camers, comprising:
a ‘nupply raé;' carrying a roll of lm; a tekeup reel for receiving -
filsa from said supply reel; means for m&ving the film: from said
eupply rael onto said takeup reel; a vacuum platen provided with
& vacuum line and having the film moving over the platea face;
means for centrolling application of vacuum through saki line te
flatten and stop an iramediate saction bnf {ilin: passing over the
platen face from moving and for operating a shutter in the camera
after sald Bo;don of film is flattened and stopped, to expose said
section of fﬂin; and means for maintaidng a substantially even

filin tension throughout the system at all times.

12, ,fhe invention according to Clsim 11 wherein said
meana for controlling application of vacuwm and operating & shutter
includes a c§m baving & single stép rige cooperating with coatrol
means for e-rwzgizing said platen and then cperating the camera
shutter, said cam being mechanically coupled to said film moving

meaus.
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13. ?ilm trangport mechanigm for a camera, comprieing:
a supply reel carrying a roll of film; 2 takeup reel for receiving
iiixﬁ from saifd supply reel; means for moving the film from said
supply reel 6;129 said takeup reel; a vacuum platen provided with
a vacuum una and having the film ;tnoving over the platen face;
means for cbﬂtrolli‘ng application of vacuum through said line to
flatten and stop an immediate section of filin passing over the
platen face ft:dm moving and for operating a shutter in the camera
after said section of film is flattened and stopped, to expoee eaid
section of i‘il:;:; and meansylor taking up fili being drawn off said
supply reel @d supplying film being spooled by said takeup resl,
said lattey means operable whenever said platen is an#rgimd to

stop film movement thereover.

14. _The i{nvention according to Claim 13 wherein said
film moving means includes a constant speed motor, & metering
roller driven'by said motor for dfawing film off said supply reel,

and a slip clutch connecting said motor to drive said takeup reel.
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15, 'Th‘o”h’wen&i.on accordiag to Claim 14 wherein eaid
latter means im;:ludaﬂ a lever arm rotatably mounted on a fixed
axis at ané 'qnd and spring h;ndsd normally to an index poaition,

a cross arm .»iotatahly supported at the middle thereof on the other

end of said lever arm, and a roller respectively mounted on each

end of said cv'a’ou arm, the film drawn ofi said supply reel being

locped arom{d one roller, passed over the platen face, then looped
arcund the other roller and spuoled oatc said takeup reel, said
lever arin bchxg rotated on the fixed axis thereof against the spring
tension by the spboling action of said takeup reel whenever said _
platen is ena?gized to stop {ilm wmovement thereover, said rollars
being moved by said lever arm to take up film deing drawvm off

said supply reel and to supply film being spooled by eaid takeup

resl.

i4, The invention accordiag to Claim 13 wherein said
filin moving means includes a constant speed motor, & metering
roller drivea by said motor for drawing {ilm oif said supply reel,

and a series type motor connected to drive said takeup reel.

.
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17. The invention according to Claim 16 wherein said
latter means lnclvndes‘ a 1evezj arin rog;ntabiy mounted on a fized
axis at one end and spring loﬂded nermally (¢ an index position,

‘a cross arpﬁ rotatabiy- supported at the middle thereof on the
other end of said lever arm, aand a roller respectively mmounted
on each end of sa:id czess arm, ihe film drawn off said supply
reel being léﬁpefi around one t;}.ler. pasoed over the platen face,
then looped ;Lround the other roller and spooled cato said takeup
roel, said lever arm being roiated on the fized axis thereof against
the spring tﬂmﬁm by the spooling action of said takeup reel when-
ever said platen is ang-rgizeci: to stop filan movement thereover,
said rollers being moved by said lever arm to take up film being

" drawn off said supply reel and to aupply film: being spooled by said

takeup reel,

18, 7T iaq invention according to Claim 13 wherein said means
for controlling application of vacuum aad operating & shutier includes
a cam havigé a aingléjstep ﬂoe cooperating with control meana for
encrgiaing‘ngid platAczA\' and then operating the camera ashutter, said

cam being riiechaniéally coupled to said {ilm moving meanas.
19, The film transpégrt maechanism constructed and adapted

to operats .o_\ibatantially as described with reference to the attached

drawings.
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